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(57) [Mfe] 

■ - try b^-f v^cod 

RAMic^^T, flM8»«;HS*3lHPC J; 9 t>TS{-iB 
tr^ MSB LS8J;lWgiB[IIS»*>JISi SgcoiBiSS 

2 3 - 2 6 co, ^/£< t hTm<nmt-> v =» >JHI2 8 £ 




1 

&>or, miaiE»S:*J«-*-S*«J»tt, £t>TOIB 

M I S FE T^rSiS^y = ^<^*i*fe*KcOJb3B 

r, miatry nsi«:«*-t-<5*m«w:, d>ft<£t>TOfE 

3 ] Mf*JR 2 E*a4&*fl^a[Ilft&1E-?*> 

[»*«4 ] »*qi2iB*oi|£ajff*aiHi»st«^«> 

J&OM I S FETSrS 5l»IE»fk^y = llfei 
lOii^l^ jftjfBj^SSScDM I SFETO^hfi 

Btf>Battas»j*£jh,, S915SliJii^BH«^*^-*-5* 

te«>a> b 4 6 r t £ -r ^ ^*#Aa(usi^eo * 
[»#a e ] n*a 5 Rm<o*m#Mftia*mtt*> 
or, «riajBiift»fli{c«!?LSti^ wih* i ji & <oum 
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»*gi5ia*o*»fr*aiaJKK*^*> 
or, sniaK'y h**fcJ:vffli5*iJiB^sai»o^n^: 

8 ] M*4 5 Gtto4&tt#*ai§IftttS^fc 
or, nufafliS BoiBUtt, ffttt^i*'*? b*-;u<D 

/<? t^aJi«^*rtsnfc^7^*^brmia«^ia88^ 

MISFE Tcoy-^ K v 

ItSJftJg 9 ] W*JH 5 E«o*W#*a®K««-C*> 
or, S9tSffl5aHIll&60M I S F E tcov— hiiii, 4> 

o] »**5iE*(z>*ait#*aiii»K*^ 
^ rs**#*aii]KK«o 

l] M3K9l5Ctt^^«ff*aiilK«Ce 
* £ */WttEJLT<o^tas^«fi»: S tix ^6: 

1 2 ] nr#a 5 iBtt^^avffiiaiaiKttcr 

&>or, miB»«»affl***^^-h«Jc:»fi»:Snfcli 

*^«ftW^*«*nfc*2JIB<7>BB*^**ix, TO 
!Bjg2Jie<7>iail«:«ri6-r5*««W:, d>fr<£t>TOiB 

m»t-tz ^mwmm ok^ik. 

Xttftais]K»1iafi&;&% ; 
(a) *2»#KIS^*BBJii-«Mk^y =» v»a>*Hft» 

b**»«U!4r*a^*xa, (b) ffiiES*«JBt*r'<* 

WlBiaj»^i:*B^«2jft»BI«:?gtf;-rSxa, ( c ) TO 
IH»2|fe»J»^±ffi(Ci«W*ft:jR«rdtaL^«, TOS2W 

(d) TOfB*2*6^JR(7>_hB^, i>*< t1> «36* 

4] ^TMi^tp^^Mit^^ 
*<**aiHl^J6fi^»ig*rte ; 
(a) *ai«:*4R^*B±<OjRlfl(«^, D R AM(D ^ 
50 ^/l/^MtS^^ y -fer^aStRfflM I S F ET%m 
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(b) flfJK^^y -fer/U314RfflM I S FE T&^tffj 

ummm$&<DM i s f ETo^n-eti^i^ic^bv-y 

^S^lfciMMtUi, (c) HfjfB^D 

£JF^U ftJl5JS]^[Hl^cDM I S F E T(7)y — ^&J;U< 

^ h*-/U£^U ft|lBM)^[HI^C0M I SFETO 
Mlo±^^|fiS l feiilcf 3 ^ y ^ ^ h* 
^^Mt5IS> (d) rnitsm2^v^^ h*-,u 

^ h*—^ojs«jcaraib&sfriaja52iii»«>M i sfe 
yt-f Ki^Mtsii, (e) S5ia»2 h 

»«t*ia, (f) lffilB#i*6JMi©±«fc:, 

«JR«rJt«-rsx«, (g) IWE****:^^-^^^ 
fijfs^^e y -tr/idsjR^M i sfetov^, Ki/^fv 

sj«5aimKo*i«BoBaj|»*»*-r<5xa, (h) mr 

^n^±a5{C*fflL^»2#feJ»K^±^(Ci«K«*JR«: 
i*^Sr»rtt«ia, 

1 5 ] 1 4 BE«^4MJ#3&»lIIS&ge 

oK^teT'&oT, WIB^* y -fcyUjMUflM I SFE 
T<7>y- h ct V WlfE^ S (Hi (7>M I SFET^y 
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4: 

7] 4lBtto^9|fMliaiiK»B 

fee 

H»**l 8] R*«l 7lB*<7>^*ff*aiHlKSK« 
r *> 5 r t £ WIS -T £ ^^^m«Ls3^^S w J» 56* 

1 9 j fi^if i 4 Rttco^sttAartBiKRa 

[|*#*2 0] EJLT<oxa*^tfr£fc + 
(a) DRAMCO^ 

^ ^-y-fr/^SrWja-rs^^y-fe^aiRfflMi sfet» 

a. (b) HftlB;*^ y ir/uiliR^M I SFETioJ:(FfI 
lEffl32EIS&tf>M I SFET^tim^i:^«^!J 

^yi^f iteiiwistsia, ( c ) jftjfB^y 

t/l'IRfflM I SFE T(Dy-7 , K >*co^&< £ 

h-^co±.^(ommn i fetiicf i =f >^ ^ h 

-^«:»at5ia, (a) m&f&2 ? bfrsi' 

h*— ^©jS«p{-»aiLfcffifiaffliaiHiii6<z>M 1 sf 
e Toy-^fcj:(f k i^-f ^co^tt-etto^ffiic^/^u 
hv-y^-r Ki^stsia, (e) ^12^2^^^ 

All, SfciiiWlH^y T**/ir!&t a**' Vtefa^ltMlb 
K77/$:Wt5Ii, (f) Mia*l»ft»ffll<OJi 

aft*^fe*«a»«jBt*:*ta-r*xa, (g) fjie^^ 

5C JR^/^-ny^tSI^iCioT, Mfs^i^^^^ 



5 

h/^— /Is&mCTfflUJ^rl) ±^mRMM I SFET© 
h*— /U*raiCrmiE»5aiHlBOM I SFETi 

(h) Sfjisfy httis^^fiiawaiHitt^jSi 

[ 0 0 0 1 ] 

«*3j;t^t<D8lifttt*lcMU DRAM (Dynami 

c Random Access Memory) Sr^T*- 6 4Mgtt&||@ft$l1K 

[ 0 0 0 2 ] 

mm i s f e Tt ztiiz.\Km\z&tft£tii£ i m^mnw 

8UB»**^- + ^r-*^^ttr^s e y^e 

n/n«fflMisFETii, ±<btty-him 

KWVt 5 - <Z> cfcoT*j££;ft, 

Tl/^, fj/Mlli, y ^ y i?/^31tRfflM I S F E T(D 

±.m^m^ti, y-x, k^-y 
/HRfflM i s f e T©±»i:Etsn, y— KU' 
[0003] Jhfa<7)£5t-, £¥»DRAMii y^ey 

1 "' t f yh7^y (Capacitor Under Bitline ; C U 

b) €y hm<D±.ifiz'\nmwmm®am 

^EtttS^ + A'v'^ • ■ f> h7-fV (Ca 

pacitor Over Bitline ; COB) ffi&<Dt>V> 
MfCo^TIi, ^|?7 - 1 9 2 7 2 3^«, 4#M 
^8 - 2 0 4 1 4 4#^*^|E*^*>t), «fl:o^t? 
tt, %?M¥- 7-122654 7-106 
4 3 7*4*«fcL|Btta**>£ 0 

[ 0 0 0 4 ] ±|SL7t 2«CD^y ^ y K ' * -t^^fll 
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e 

-tscoB^fitte, c UBW^tt-^ry y i?/i-co$c 
tr* ^j»^y^y-fe/uatRfflMi s f et ^ 5 

[ 0 0 0 5 ] 6 4 Mbit ( y fc> h ) 

10 2 5 6Mbit tt^fctifi^tDRAMIl 

fV) , (Ba, Sr) Ti0 3 
nyf{/^;g(TBST^t) , S r T i O3 

zswtx hnyf^A ; srotm-T) 

co J: 5 ft»ll}«»tt»ti«L)tDRAMlco^rii, 
W5ttt4»«!5Pl - 2 2 2 4 6 9 #^^7-6 6 

[0 0 0 6 ] S fct£, _LlEL*:6 4 — 2 5 6 Mbit DR 

i^ntfi^M^^ts^^^, MI SF 
e Toy — , El* =» vy y h 

if offlia 13 ft SM I SFETcoy — F>^{ 

^co^®(CT i S i 2 (T-flsf y 1^ K) &£lM3C 
Jtf oSi 2 (3^h^!/t^K) /^'O^IMlv'U 
KSSrfjStSv' y t'fr-^a > (Silicidation) 

5- 2 1 7 9 6#^«L ^^^6 - 2 9 2 4 0#^:^, 
#H^8- 18 12 1 2#{C|H«ja«*>« 0 
[0 0 0 7 ] 

[*w^»*Lj; 5 t-r&mmi 256M 

bit feilJ«W^ftOMl^LfcDRAMO«il*3 
fflMISFET^-htl ^i^^H^O 

mi SFET^y-hii^w (^y^yfy) fc^<z> 
ttrmS^IB^^co^ vy y hlftaSriftW-rs^Jlii: lt 

Jf]^®^£$tj5£-r£M I SFETOy-^, KU^f ^(O 
[0 0 0 8 ] ^fc, :«DRAMI1 t> httOft#ii 

50 ^zftntLTt'y hmtmsnmrnvymimsmmt 
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^P3-iir-p]^:Mt6o £ *bic, r. CO DRAM 

[0 0 0 9 ] tZZfr, &?&m&&±.U<D£ 5&DRA 
MCDS^^nir^^^f+U^^ ^ ^ N M I S F E T OJb 

[0010J r JblSt^J: 5 ftDRAM*J8i6-f 5 
h«fig (!7-Ki») ^JiaaiHlSSOM I SFETCOy-h 
[0011] ~ nb^OM I S F ET0iS*j6ft 

It'iofcf , £-f ^ ^ y -tr/HBtfUBM I S F E Tcoy 
=i^<D^y ^^rS^i^tPo ^^[hI^com I S F E 

StM4CoJBI*^i«itt^AJlK«:W<*aL, tt^T 

(si) ifflMii^^^sc^aot, 
[0012] ^^©£§0^ h*— /Kortas 

%mt£B&Tz>o try #ef B ^y=»y^7 

/HiiRfflM I S F E T CO y — ^ s Ku-^v-o— 
[0013] ftlc, tf* HS*5J:tJ«»iaiHlK<7>JBiJii 

<OJI(H*6»flt(C^qE- y 1r/Ha#lfflM I SFETOV- 
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[0014] r. OT^mti^^tEfCT a 2 O 

ffi08fc&3ffi&*T5o Ta 2 O5 *5^liBST, STO 

[0 0 15] ^co^, KW«#«0±«tCT i N«fc^ 

[0 0 16] #3SE#a*_biB0>J: 5^DR A 

MO|J|^nt^«r«WLiti::5, Ta 2 O5 «<OJR 

a«35«AW*ixfc 0 mis, 3^^^ h*— yK^jsatc 

Ti^Ut-f KS^^^-f SfcfcfcHfcBf LfcT i JRd*tt 
^(om^t Ti^Si fcl*^TBMfctt*:Jg|*L 

[00171 KtafR^a^jisT i mtrnt^v 

^ co^,5^jis H a B ^y 3>iwy i^-Y kjr y=r 
[0018] t i mtmtf y ^ vJK^#eBfiiii«:B&Jt 

ffttoj:^T i N J Vy^i K) KcIM 

5<? 5*jfeja«#^.feixS a Lt^^L, 2*#H**T?OilGia!» 
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teStcioTKfls^y 3^jJ||_h<DT i IRSrJfe^fcT i N 

fc, C(Di«aSR*!l3l«:*«PlHfT5 -^tt, M I S FET 

[0 0 19]*«S©B«I1, 
iifeiJg^illlM^T-M IfcD R AMMfcSV^T, 

[0020] *§£W<Dfflm£bm^<nfo<Dn&)tffiM 

[ 0 0 2 1 ] 

[0022] (i) *&&<D*m»iiM®tomBft* * 

<5 o 

[0 0 2 3] (2) *««(7>*«#Sia[llISSSISfi, 4^ 
h«ffi^«xfc^^-y-fe:/UaS«JflMI SFE 

T&m&ztis ttrta^ y ±/^m$imM i sfet^s 

/HSRJBm i s f etov^, K xn—jjtm*^ 
WfcSM8£iv d»o«f1B*l*6»«^*-*-5 J: 5 fv5£* 

f E Toy — ^ , 

fc*»MJl, * fc W: XB^AMOSfbft^ fc, ft 5* 
[ 0 0 2 4 ] (3) #9Sno^WffAf|[§]%K1K». flU 
15 (2) £45^T, BttlBKRIRiWJS^CVDteriSaL 

[ 0 0 2 5 ] (4) fflf 
15 ( 2 ) lifc^T , * V iryUSliR^M I S F E T 
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[0 0 2 6 ] (5) *«W<0*3|ttt:*aiil»^a», ffi 
IB (2) fc*3^T, WiB*aifl:«S<Z>*ffi±^Jg2«« 
fC, ffffEDR AMtOj^|^[pI^C0M I SFET^SS 
*U ftjfBjSJ^Inl^COM I S FET&IJI 5 MESAS' !> = 

Ms5J5]tZ2[h3&§cDM I SFE 

*r*fiK-rs»«JBtW:, '>ft < ^fflESS l «fe»«i: ffffi 

[0027] (6) *«W(7>*at#siaiHis&ss«ii, m 
15 (5) [c^5^r, sriasRitejRjRtcsj^L^n, sjih* 
i m £ ^ iE*S twi&mm®& com i sfetcov-^^ 

[0028] (?) *xm<D*m#4ikni\m&mi&ft. m 

15 (5) fc*5^T, SUETS' h**5J:^ia»l*SC0 

[0029] (8) *««(!0*aitff*a[[si»2feHBttt, m 

15 (5) fc*5i^T, lWIEfSlJBS^BBHI^WllBa^^^ 

[0 0 3 0 ] ( 9 ) ^0^CO^^ft«tUJ^^e^, Htj 
15 (5) iC&t^T, flf5iH^[H]^C0M I SFET(7>y— 

[0031] do) ^n^^at^ariHiKKiKri:, 
WrlH (5) {^*5^r, WlEJBilfe«kJK3fl*^ 
^R*fciicvDjtt?*aLfc»ft;^ y 3 yir*l>^i 

[0032] (id *«w^*«#*aiaaK«w:, 
toib (5) t^jov^r, MiBfs' h y y y 

^ [ 0 0 3 3 ] (1 2) **WO**#*aH!l»K«W, 

me (5) ti*3^r, ffiE*«#affl**3H^-<7>±»^ 
nil ^>ib^ ^ s 2 jg g cogfiis^ 

«TEJB 2* golEftSrfllricfS ^ 

[ 0 0 3 4 ] (13) ##B<&*»#*«E&««tt, 

[ 0 0 3 5 ] ( a ) *«*S*EO±ffi±«C|Mt:-> y > 
5(7 *©«1|6»JR*»«:L^«, fttif5mi#fea:^0±^ 
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A*^»k;*d>fcft5i»«««:*a["#'5XS, (b) 
It, (c) ffl8a®2#6»JR(D±ffl{ci«K«#««:*a 

[0 0 3 6 ] (14) *%9lo^*itt*ailR&1Ko» 

[ 0 0 3 7 ] (a) **#£ffi^^aD±co»l««tC, 

»«t«m (b) mia^y t^a«flM i sfe 

Tfc J;tflWlBJili2®i&(Z>M I S F E T<D?:ti*:ti<D±.m 

{zmitisv ^^^ltetMwtsii, ( c ) 

fffJlE^ V ±/^m$R%M I SFET(/)y — , 
0>4>fc< 1 1>— *<oJ:»wlWlBJS l!6»«^JBl 3>^ 

^ h* — /HfcJgfifcL, fiilffijSJ^S^OM I S F ETCOy 

£jB23v^ h*— /u*r»j«U mffaj^^[Hi£SOM I 
S F E T co tf — h«*oJi»oiWIBjSll6J»WcJS3 a 
>^^F*-;u«:»ftt5Ii, (d) m^%2^^$ 

co^^fr^fem i ^JR&4£a L 

I2ny^^ h*— /K^jS«(c»ffl LfcStfiaj?15aiHlll&<7> 

MI S FE TOy— KU"f XD^ttl^tKDmm 

KISrMtSlS, (e) fflrlS|B2 

<0aJiR*#aUfc«* fflfiB» 1 tt»JK(Z>± 

}^7^Mf5lS, (f) iftgHjB 1 *fe*fll<Z>±3l5 

^b^^tSMitat^II, (g) MiEa**fliS:^ 
^^a^TSttia^^y -fe/^aStRfflM I SFETCOy- 

w^*«sns»aia»(o* 1 « @ <z>bbi* ax 
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a, (h) e^tB tr y hBis£xfm&®m\B\&<D&i mu 
■rafc^o^M^^fTpxs, (i) iWBB»2*6«wB£eo 

ttfc**j|felft««:*L, ffijSB^^e yi?;HI&fflM i S F 

*«a#*JM^?-*»/*;-raxe. 

[0 0 3 8 ] (15) *|g^O^*f*:fta(HlK^«0»! 

^ ift*jsfett, ffiriE (i4) jc*5^r, wkib^ ^ y -t/i^ajR 

ffiM I S F E Tcoy— hMffiiS£TfWltd t fflm®&<nM I 
S F E T co y — h«*<7>-tti-e*i«:«fi»;-ra««JBtA*, 

[0 0 3 9 ] (16) *«^6D*»^aiUKSIfi60fii 

»#8Hi, ffrlE (14) fc*5i^T, ftrfStV hiBMScfctf 

ffiiEBjiaiHi »<o» i ji g obe*#* v^*^ 

[0 0 4 0 ] (17) *^^o****aiHlK3S«o»! 

20 mis (14) m&i^t, miBKRft^iR^A 

[0041] (is) *r«^o^at*aiaiHi»&3s«oK 
ahfrtfett, fits (17) {c*5^r, fitjiEAmB6^«5^K 

[ 0 0 4 2 ] (19) *893O4&tt{toaigIK&<<0S9! 

M1E (14) M*3^T, ffilSffittfff^ffOJBt 

[0 0 4 3 ] (20) #3§wo*»ttma® 

J<? [ 0 0 4 4 ] (a) ^3»tfSficO*ffi±©JSl««JC, 
D R AMO^ V ±/U%mm-fZ>* ^ V -fe/HSJRfflM I 
SFETtfftU WlE*alM*StE<7>±ffi±«>*2«* 
fC, ffJlBD R AM<7}j^t«]^£^/&-f £M I SFET£: 

MtSIi, (b) miB^y-t^asKffiMi SFE 

^U^IBJ^SS&COM I S F ET<0^:tl^ti<0±M 

tc^bv-y ny^^ifeti^Mtsii, u) 
Strfs^ y -fc/HitR/flM i SFETcoy— KWy 
o^*< £ fc-iro±«^fflfiajsij|i6*«(c»i 3 

^ h*— ^4:^fi!£L, fj IB ID com I S F E T co V 

CI 2^y^^ h*-/^^l, fIfSJWJ^[Hl^cOM I 
SFETCO^- h««tfD±«(751»iaJSlj|l6»«{C«3 3 
h*"/^Mt5Ii, (d) WfjfSm2^V^ 
^ h*— /u*5J:tJ<WI3JS3 3^^^ h*— /K^-tn^ti 

com i s f e Toy-^fe j:t; k L/-r y^^etif 

ffi(C=r/</U h v-y -^^ Kl^WtSIi, (e) BfjfB 
50 %2zil/$>; h*-fr$>£TfmUm3=>>? ? h^-/b 
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h * — yu*5 J: t/OTIESR 3 a h* — A-co^ti 

**tt© ^7^4: <5XS, (f) WIS* 1*6 
iloiSC, d>&< irtlW1B*il6*tti:#ffi*:*-r 

AjR©afis*3&*bfts««K*r*a-rsxa, ( g ) m 

I3^y^^ h*— /u*raiDriW[|affl2!igKt7>MI SF 
E T t tLSJ5221aIK<7>Jg Hi <z>K«l£r 

««tsii, (h) swaf^ h t^mrisMii22 eu 

fltWSrBktf-rSfc^OilRfeffiSrfTSxa, (i) miBJB 

fflMi SFETcoy-^, h s >>fy^tt^i^l:g 
«c^iiS«*#afflS*5B^«:^fi»:-rsxa <> 
[ 0 0 4 5 ] 

[ 0 0 4 6 ] Bltt, *iI«iODRAMeMl 

y^ry/SA^iet ^iiri/^ 0 ^a»f*:?- s>:/i ago 

[ 0 0 4 7 ] U 2 13, ±15D R AMCO^ffffiHJ 
So 0^OJ:5(-> ^ <DU R AMCO;* ^E- y T 1<"C (MA 
RY) f3, fT*ftlt«Efti-sa«r^!7- KifcWL (WL 
n-1 , WLn , WLn+1 ■••) £ ?IJ ^fS] Clftf £ 

^yt/u (mo iaoTM^iit^5 a ltr^hw 
**«:ia«-rs 1 ffi*^ ^ y i?/H3, 1 fBo-UMSSaJE 
^J:^T-c £ m^Ltt^J^^^^n/c 1 =e y 

SFETQ s £ T«J# 2*lT^-5 0 y ir 

I SFETQsOV — .X , K l"f ^<D—ft 
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13, waaa^siw^cirmftetjfcagiBtsix, fm*-i* 

l<t>-*j3, t^ryysACgft^T^S. 

[0 0 4 8 ] 113(3, DRAMO^liTH' £ JS)iZ2GiI 

H"Ca>5, 14 (Cf3y ^ y iryi^^-r^m/I 

/<? -^^^ y ^/u<7>±«{c»ja$n<5BEI»oia^W:«l6LT 
[0 0 4 9 ] DRAMO^^yt/Hi, pl(D^ B B B y 

y 3^fefts*«*itsii ©±n:»asiifcpi!> 

(^y/^'f) copS^x/i,2ii, ^»f*StRi tote 
[0 0 5 0 ] ^^y i?/M3, y y -fer/HSJRJJjM I S F 

itf etq s (Dtmzmmwmm^&m^c^mistix? 

KiilT'M^tiTi^o ^y i?/HSiR/BM I S 
FE TQ s linf f ^/Hr«fijc*n, !]4{C;^-fJ:9 

[0 0 5 1 ] ffittlWLtlMf pl^ 
— XfcT— ^ (bird's beak) ^T-^&l^OT-, LOCO 

S> o 

[0 0 5 2 ] ^^y-t/U31?X^M I SFETQ s 13, ± 

riSJnr^So ^^yt/n^Mi sfetqs 

COy- h««i8 A(3!7- KiWL <^-1*{C^^^^r^o 

So y-hti8A (17— K*gWL) 13, Wx.l^P (y 
5<? » &if(Z>nffl^F«*^ K-^^ti/tiiSffitt^jBA^y 
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<< v^j k) fflt*^*»b*s^y ry ^/wi^, -t<z>± 

ffll^W^ixtw (^v^-r^) JK*^f^*iH^JS 
JR£t-«j# 2 y y */MS*fi4r*LT^£ 0 tfyy 
^/L-«^^-hSi8A (7-K«ftWL) IS, 

[ 0 0 5 3 ] DR AM^JSIfflEIfttf:, nft^lMI 
SFETQnipff *^IM I S F E T Q p t XMf& 
SIXTIES, nf + ^/UMI SFETQnttpIJi 

ft^lMI SFETQplinS?x/Ml:MS 
^IM I S F E TQ n t pft^/HM I SFETQp 

IS, y y -tr/uj: 5 ^SSi^v^V wu— /u^JBift ^nt 

[ 0 0 5 4 ] ir/HltRJEM I SFETQs (O^ — 

Mi8A (!7-KiWL) CO±95IClS^v-y =r^Jjg 

*5J:V«l«^y— hm*8 A (I7-KSWL) coilJJM^ 

ihissom i s f e t<f>y— bmm 8 B , scn^ti^ti 

h^!8B, 8 CO^^^ftcO^iJItlCfS, mfcisV^ls 
mi SX-m^tlft^^ K£* — ^*'<— 1 3 s 

[0055] y^ey r \y^<om^ui) =»>-jri 2 t^rt 
is])=t>mi 3 is, «t5 «fc 5 fc, ^^ey ir^aiiR^ 

MI SFETQs COV— (nl^« 
9, 9) OJi^Ct^?/?^^ (SBSE-fr) T-=rV* 

3 s IS, nf^^lMI SFETQn(Dy-7, K U 
ft^/^SM 1 SFETQp coy — ^ , K U-Y 
y^LDD (Lightly Doped Drain) flUBJC-f 5 fc left 

[ 0 0 5 6 ] ^^ey iryUal^R^M I SFETQs, n ^ 
t^/L'lM I S FETQnfeiVpf + ^HM I S F 

e tq P (o^en^nco_b^(ciss ogh 6 s^^^sn 
tt^o ogh 6 o£ bic_h^(cis 21 

co^fbv-y a vain 7 , i8«^tio^ ±*(7> 
mitfv =*>>mi 8 is, ^6o*ffi^**^ssi 
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[0057] y^yi? /UagtRffiM I SFETQsOy — 
Klz-f y»t5-^nl^«9, 90 
±£|UclS, Kfb^y a^JRl 8 , 1 7^oJ:^SOGll 

:fl^3y^n*-/H 9, 20COt*]£f${C 
IS, nS^FMft (0S*.l*P (y>) ) «: K-^LfcfSJg 

*t^^^ H e B v-y =>'iRT«js:$n)t7 p 7^2 1 3fl«jffi«>3a 

[0 0 5 8 ] xr ^ h * — )V 19, 20 CO^tt^tlCO 
/0 l£t[5COX^ftcO@IS, MfitS 2;£co^ — hli8 A 
(17— KUWL) ©-*©«Boaft^!l3y«i3i: 

0(S, y-h««8A (17— KlWL) O^^-^f;^ 
[0 0 5 9 ] — ^j-COxr ^ ^ h *— A- 19, 2 0 CO 9 

2 0 COY^fSjCO^IS, f&tt^tSL^Y*rip]OTfjSfe 

^ fi^wny^^ h*-/H 9 ( 2 ffltf>y ^ y ±;umtRF8 
MI SFETQs t J: o T * t * il n 9 
JiOxt^^ ^ t*fr—,u) cOY^fp]cO@IS, Stt1g:«L<Z> 
Y*fRl0^jSfeJ: D t>*#V\ xy^^ f>* — 

/H9IS, Y^IpJ^S^X^IrIO (±**BO) 
^^ftft^M^^-^rtris^ixrfc 19 , ^co 
Sttfl« L A> ^tltjff »ti 6 il:ffi4 LT 

1^60 ^^^^ h*-;n o^^o^p^/^-yr-i 

JO (C, fjx h*BL©«S:-*t?*< LT»ttfl«L©± 

[0060] Mitis y ^ ^« 1 8 o_has^i*at-fk^ y = 
yi2 8»i^ntv^ 0 ny^^ F*-/H 90i 

SSOBMSS" y ^^^2 8ICfSy/l/ — *— ;>2 2^^fi&^ 
ixr*5^, ^OrtWJcWiTJi^bW^T i JR, TiN 

^ coT^c^xi^y^ h*— ;n 9 (cti^^^ixfc^ 0 ^ ? 2 

^7^2 1 ^r«St5#g B B B ^y ^gi:^(ao 
r^c^T i s i 2 (f^y^/yt^f k) S 3 7^»« 
SixTi^So ^/^*-/U2 2 IS, ettflH*L*»fe^ix 

[ 0 0 6 1 ] tibv-y =f V^2 8 c7>±^f5{clS h#^B 

ipJJCftoTfltilSW^jffiftLTV^o fc l > hi^BLISW^ 
50 X-Mfc£nX$oK> , «fti/y3>'Bl2 8IC*«Six^ 
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1128, 18, 17, SOGil6jaj:^-h» 

7) ^asiifca^^^ h^/n 9ta 

■fe/HB&fflM I SFETQs coy — ^, VCO— 
( 2{icoy * y i?/U5tiR£lM I SFETQs (Uot* 

[0 0 6 2 ] tfy h»B L^^^< Lt^ 
[ 0 0 6 3 ] $ ^(C, fcfy MSB (W) 

tttt*>tt*fc«u f^^^iSsar-R 

5Ci:^*S. fy hi»B L£«»-r5JBiaisI 

S&CDlBlfl 2 3-2 6 ^ ^i^-^iiT^^Mts n 

o^^^a >-»tt£>iS^&JR (W) T*S*f5: 
£{££9, tfy hi^B LOiHSr«jmiflsUfc»'&'Ct, 

[0 0 6 4 ] jBisimKoaMb^i; a>jR2 8^i^c^ 
miSi^iBiSS2 3-2 6^M^nt^5 B 

SB*S 2 3 - 2 6 14 KT y h^B L £ IrI CSl$t«- (W) T- 

SIMT^^fC«^n6 6 ^2 3-2 6(4, BMfc*' 
^yj|28, 18, 17fcJ:(;SOGil6l«^ 
Kfc^V^ ^ htv- /l- 30—34 Srii CTj£]}2 ® S&OM 

ISFET (nff^HMISFETQn, p^-Y^ 
/L'lMISFETQp) i:«ft«(C««$Jxt^S. 

[ 0 0 6 5 ] jWJ^tHJS^OM I S F E T t IBS 23 — 26 
t«rS«t5 3V^^ h*-A-3 0-3 4^)MM, 
TJB*»b«JCT ig, Ti NJH, WjJH£r«/I LfciJMflK 

(D=t>& f? h afc—A* 3 0-34»9^, JS]^lH]^C0M I 
S F E TCDy~.X, (n + 1 0*5 

£0<p + 1) OiffiJ^jaSiXfca^^ 

^ h* — (3 0 - 3 3 ) COig^tCll^, ^7 ^35 ^0 — 
T i flit *«#StEl (Si) tco^^ic 
£oT£C*:T i S i 2 Jl 3 7 tlX&Q , £*l 

(aory?/ 35^ y-^, ku^v (n + 
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[0066] tfyhUBLt^l/fg CDgfiS 2 3 — 26 

R3 9iW*nr^6. SOG139I1 *<Z>*ffia* 
l fc* $ left 5 J: 5 fc3P*lft: 

[ 0 0 6 7 ] >^y7l-fOSOGl|39W±^{:^I 

ot*asntv^. TWi4 5ii w*.«p (y 

_b«5««4 7i3, 0iJ*.tfT i Nflt^bftSo 
[0 0 6 8 ] »*»a^***-T-C(7>T«B«*4 514, 

^ ye«S^nt^5„ T3]3«si4 5l4, Ift^ynyl 
44, SOGI3 9*5 J; tf*<OTJI<E>BSMfc;^ V = ^fll 3 
8 , 2 8 SrJJii-f S^/u— /i^4 8 ^(c^^^^ixfc 
^7^49 SriiCTaV^* h*-/l^2 0^(7)^7^2 

1 $ Jbicr o^^^2 i 

y ^ y -fe^aJRfflM i sfetqs oy~ ^ , Ki/^fy 

So T«I*4 5^3y^^ h*-^2 0i:oRllc«« 

*-A-4 8 14, fc* y h^B L^7tf4^0T 

*/hJqx^tifeJ: 0 fc«*B&« (Wt«o. l 4 M m) 

Jilj^Tl^o ^O^^— * — /l^4 8 F^l^S^iZi^ttfc 
^7^4 9 14, Mi«P (y» 36* K-^$iifcffi«tt: 

[0 0 6 9 ] J^a2[H]^cOSOG^3 9 CD _kS(Hc f4 , 
»«JBS**^C<z>T««*4 5 £ raffia Staffs 

ft^ttsKftv'y ^y»5 o^rt^nrv^o ja 
3a®»<7>at{k->y aygs o£^o£ 5ftHU x Bl*T?fl0 

[0 0 7 0 ] '»«#a«***-7-coJiW(cl4JillBjfe* 
815 6 3&«?!?fiKSn, * b(c^co_h^{cJ4m2iigolB^ 
5 2, 5 3Wrt$Jxt^5, RII61KJR5 6(4, »<k 
ixy 3>fll"C#jasnr*5!9, *2IBB<DBalft5 2, 5 
3J4. Al (r^^ = !?A) Sr^^ti-S^mjRTWfiS: 

^t^5o «3ai3K^fi»*nfcjS2Jii<oiaj(i5 3 
(4, ^^Tl^ffii^ (IMil5 6, Sj^yy^y 

i^5 0, SOGi39, BMb->y =Vflt3 8) \ZMf&£ 
tlfz*^—* — /^5 4 ^iiCTB lggcogB?^2 6^1 



19 

5 5 ^i^inr^s,, 

[0071] I2i@ Oga^ 5 2, 5 3 0_h£f3C:tef£ 2 
mg<D$m5 7, 5 8, 5 9«^nt^5o 1M 

tl) XM&£tlX%> V , » 3 « B <Z>E<S 5 7 , 5 8', 
5 9 13, ^2jfgOld^5 2, 53<hf^C<, Al £± 

[0072] fl3/l g CD ISIS 5 8 13, ^OTii <D/I F*9#fe 
8R6 3 , 5 6 (C^^c^ixfc^^ — Tfc— 7U6 0 £il CT 

nr&i?, j?]^tHi5§o^3iigcosa«i5 91*, ^<dtm 

[0 0 7 3] W:, ±.U(D£ 0 Ct^^tltDRAMO 

[0 0 7 4] tf, B5^tJ:5lc, pSiT-Jt&Sta* 
1 0 QcratSwSMS/y =*va>bft5^ag#gtRl (7) 

0 0-4 0 0mgtwMML, ft^T^(Olt©rtffl 

hemical Mechanical Polishing; CMP) £feT#y 5/^ 

[ 0 0 7 5 ] H 6 tc^-f J: 5 ^ * y i?A-£^ 

#'JxJ£P ( y ^^t^jT^ii^LTnl^i* 
«*3&J#j#Lfc4fc, y T l^Y £J§}i2[HiS&<7>-£& 

(nft^/HM I S FETQntMt 
SPFfcMfe, «t«B ^Y^V^^LTp 

!MISFETQp^t5««) Cnlffift. {Fi| 
x.i;£P (yv) ^^^yjT^itnI[)x;u4S:i 

[ 0 0 7 6 ] i^t, MI SFETOl^^f^EIri 
SlT5fc#co^M^ #)x.i£BF 2 ( y ) 
?:pl!>x;l/2*5j;^nlf)x;U4 J--Y^VfT^^^ 

*Sfil 2r£^ 5/ h^LTpI^x/U 2 *3 J; {J 5 n 3f £ 

[0077] friz, l7l:^fj: 5 (c, h^{b^7 
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wl) %>£W- hS!8 b, 8cii, «iiip (y 

xt VjRSr^ftStR l i[CCVDftT*«fflL, 
-< h 7>C K) JH^Jig^ 1 0 0nmmj&<DWmt 

<omitis\) xr vjri 2 £c vDfe-cJtauit^, 7* h 

£ y xr LTffi#<z>#ffilcSMg;5ttf> 

^TiN (^Vt-f h7^K) MftffltSlit) 
T-^ 5o ^ ^ y i?/HMtR/l?M I SFETQs (Df— hi 
S8A (7-KiWL) li, Wi«K*2 4 8nio©Kr 

itf [ 0 0 7 8 ] d 8 fCT^-T £ 5 ni^x/MC 

y-hM8CWi|©nIJx/i/4|: p ' 

w*.«p (y^) w^^^^lt^— h««i8 a 

c0f^iHJc0 P M[>^/U2 (Cn~ S 9 a 

L, y-hS;S8BiZ)Mtt|(7)pS!>x;i/2lCn" S^i( 

ir/HiRfflM I SFETQs !&* 1ft 
[ 0 0 7 9 ] 0 9b7ti ^«^S«1± 

J<? |CC VD^T'lf 5 0nmS*<Z>2ffcf y xr >JH 1 3 £j£ 

fcffitffc^y xr>-^5 hB*ffcJ«7 0HiJn**#d>£ 

tsfc^ic, m^yv xr>-^i 3 'tiK^miRit'VaLy?- 

[0080] II 1 0 fC^-T J; 5 i-, Ji)^{Hl^(7)n 

I^xyMCpi^Sft, WitfB ^^^"V 
jT^ltpf t^/^lMI SFETQpCOp 4 
SWSll (y— ^, Kl^f>) Sr^jSL, JSiaisIK 
©pl!>x;U2l:nI^tt», ffliliAs ( t ^r^ 
t>fl"t>a*lTnf +*;HM I SFETQn(7)n + 

riwiiia?), LDDiis*ittpft^i 

5(7 MI SFETQp*5j;tFnff^/HMI SFETQn 
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[0 0 8 1 ] St:, 0 i i (c^-TJ; 5fc, 4^*^St^i 
±teJRJ5 3 0 0nm*I^<7>S 0 Gl 16^^ U 

t:osoGli6^fy^7r^ UWfcfls) t5o s 

[0 0 8 2 ] SOGiHl 6(i, BPSGR4if0^7^ 

SOGI16I1 BPSGl/^'T' 

y7D-tt^ftt?n5^T\ V -fc/HiiRiBM I S F 

ETQs^)y-^, K U-f V^^J52[hI&&C9M I SFET 
(nf + ^/HMISFETQn, pf-r^lMIS 

FETQp) coy— KU-f ^^JTfe^iixfc^F*** 

y-MS8B, 8C«r»J*t5^^ (WJR) a*BHfc 
^60£&«T*£5<7>T\ yir/H^fflMI SFE 

tq sjs^r/jaasiHigswM i sFEToasttiiBftSriea 

[0 0 8 3] Hi 2 {C^-fJ; p SOGH 6 

0±^5i^^i?6 0 0nm«*£>B*{fc;S'L/ ^ 1 7 

T*0*ffi&spjfiffcufc«, ^r<0±«^fl|ff l 0 Onmg 
M{ty^ygi8?:W6, JiBco^-ffc^ y xr 5(? 

[0 0 8 4 ] 113 (C^-r J: 5 7 *■ f> >v>^ 

jliRfflMI SFETQ sOn" M*m#QL& (V — 
KH'^l 9 a <n>kM<om^>V 8 , 17$:i 

ffiffi urn 5* 

[ 0 0 8 5 ] Stt^r, 014 l^^tJ: 5 ±.U7* h 

S^SMWfc* (y— 9aOi»My 
ft»7ir»4t5Ci:i:J:9, n " (y- 
9«:ML, ttl^.hSiHc^V'^ y- ht^2 0« 
[0 0 8 6 ] a^fcv^y xrvJjUl 3 COJis/^V^fi, 5(7 



»B¥l 1-214644 
22 

frS«i^^^^it?S6o^infi^s^^"rsfc^(c, 
awb^y ^ ^jRi 3^i^^3i^tbr-^^^^^-r6^^ 

y-ht«8A fiwl) (oflflKjca-fksxy =v 

Ri 3^^-fct 5 Jc-f 6 0 ^l*Uc J: y , HE^cd*I (xtj 
=3 y* h *— ^ 19,20 h^#8 A (7— K 

[0 0 8 7 ] SC, 7 * h l"^* hJH2 7 

7s/8»ff)xsyfV/iS (W5ttf7-xK+7y<kr 
V^--r>^^) Jftot, ny^n^/H9, 2 

ItSOGBtl etx^f y/!(tisn5^ 8 00 

°Cg^^l^fyy77^ (*t«flS) tfcSOGil 
613, ^(Dry^77l'M ; §:t7^/i^SOGl(:l:^ 

9, 2 0 < T y V ZtlZZ. b\*te 

t\ :wa^ ^I§T'3y^n^-/H9, 2 

[0 0 8 8 ] _hfBxt y* h*-;H 9 , 20^ 

iA^t^^iiaoT, y y ir/uaiiR^M I S F E T 

gi^^^^, y — Kv^f y©«»oy-^t« 
^«ir^^y -t?7KD y 7Ur>^^W^^ 

[0 0 8 9 ] Si;, Ii5 fc^-r ct 5 = h* 
9, 2 0^Wi;y7^'2ieMt^ ^7^' 
2 111 WtltisV =» ^JRl 8 Oi^Cnl^Mfe (Wx. 
tfAa (t*) ) *: K-^UfcJBtff 3 0 0nna*O#tt 

Hv-y 3>R^cvDSt-*atfc$, £*>#3ftftv'y 

^yl^CMPSr-illtny^^ h*-/H 9, 2 
[ 0 0 9 0 ] JKv^T, ■Mfcsxy xr yRi 8P)BI;lf 

2 0 OnmiS^y y = V«2 8 ^CVD^T'itgt 

^^t3o :«Iiaor, 7 fl 7^2i?:Mt5| 

j&A^ y XT VlSl3(Dn S^F*6*3^ xi ^ 7^ — ;u l 

9, 2 0Oli^^ : eyir^I^fflMI SFETQs 



23 

[ 0 0 9 1 ] m l eic^-fj; 5(c, 7* h 

2 2 14, Stt«*L)&^^^*^Bt»6 0±^tcIB 

[0 0 9 2 ]i^T, 7* h bm^-r^trK Lfc 

K7^^y^>^"CffliailIKoKfli^i; 3>^JBI2 8, 1 
8, 17, SOGJil 6fcJ:t/^h^«7^^t 
n f f^/L'lM I SFETQnCOn + 

^ h*^3 0, 3 1»il, pff^/HMISF 
ETQp^)p + I^ij|ii (V-*, K^y) 

- ^> <^ ^l^^iC, p f f^/L'lM I S F E T Q p (7>y — 

ft^lM I S F E TQnOy- h^@8 BC0±^{C 

[0 0 9 3 ] ±!Scoj: ^/^*-/U2 2*fl0jSi- 

£^ yf-lsjfb a >^ ^ h*— ^3 0~3 4 Sr^MJti-S 

l^ai^^ h*-/u3 0-3 4 Sr^fifc-rSBRfc:;* ^ y T 

<Z>g|^;*/U — 7^ — /U 2 2 <Dj&%{Z.M#4 {^tz.^fy ¥ 2 

-*"^2 2£>7#J#£ av^^ h*-/U3 0 — 3 4<Z>fl0 

[0 0 9 4 ] #c(^ H 1 7 tC^-f J: 5 (c, 3r 
— yU3 0—3 4 ^/U-*^2 2<DrtfcR&-£i?B8fbS' 
y ^^^2 8-0±ffi{c/RJS4 Onra^S^T i§36 £r±£ 
^-T^o TiJR3 6l4> hfcfc^^C^ ^ny^^ 

h*-/U3 0-3 4<7>jSWr-t> 1 0nraH$^±(?)M^ 

[0 0 9 5 l«^T, TiBt3 6**jEtlCftiift 

S i »g£T i JR3 6 fctfKJSU nft^lMIS 
FETQn(7)n + IM^Wl 0 (y — KU-f 
>0 £ p f t^^lM I SFETQpCOp + §[±|£ 

»*S«i i (y— -x, Ki/^fy) <£>*ffi£KjRj^i o 

nmaS^T i S i 2 /I 3 7 SixSo _b1E» 

3 0- 3 4 C0««{C*aLfcWl^T i Jgl3 6«»1 

[ 0 0 9 6 ] t£$>Z<Dt£, Bft^!)3yjR2 8(7)±« 
©Ti»3 6(0*ffitaft*il6iS, ^®J^03B#f4 
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a^Jj^ T il3 6 ^^J^^IC^otT i 

si 2 13 7^ja$nSo 

[ 0 0 9 7 ] a>-^^ h 7}. — /1/3 0 — 3 3COjg£[5|CT i 
S i2 13 7 *Mf&-f&Z. t\^X. V , ft^Igfay^ 
* h*-yl/3 0-3 3 cOrtffitC^^K^ixS^^ ^3 5 
t. J5)^[hI5^C0M I SFETOV-^, KU^> (n + 

m^mftm^i o, P + d t 

"^3 0- 3 3 CD^^Ov-y <*<i KB 14, T i S i 2 ^ 
^^KiB^AJl^y if-f F\ WtlfCoSi2 (="</i- 
h^y^-f K) , T a S i 2 {f^ffrisV 1^ K) , 

MoSi 2 (^y^T^ywK) ^iftMts: 

[ 0 0 9 8 ] 119 fC^-T J: 5 f-> Tig360 

Jbffl^JKJ^ 3 0nmS£GOT i N^4 0 JrCVDjSfefJfa 

itf h*-/U3 0- 3 4 0Jfi*|J^5pffi«^raa*OflifftfDT 

(WF 6 ) , ***5j:U!*y ->7>- (S i 
H 4 ) Sry^^lCfflV^CVDjSfT i N/R4 00 
±*B(-«ff 3 0 0nm®S^J5t^WlK4 1 SrJtSL, =» V 
^ ^ h * — /V 3 0 — 3 4 3S£XfX;ls—7fr— )V 2 2 (D^fi 

[ 0 0 9 9 ] ft*5 % T i S i 2 8 3 7 Sr^fifc L^i£«{C 
*SJCS^T i^3 6«rxyfy^«t.^t5^ P^ 
t*^lM I S F E TQ p h^^8 C <D ±M\Z.T& 

30 S^iXfcny^^ h*-^3 4©rta^ nf t^I 
M I S F E TQn^y- hti8 B £>±ffl5{C^s£ £ tlfc 

3 0-3 3 0Jgff5|CT i S i 2 13 7$r^^Ufc^, ^ 
^v-y a Vim 2 8^m^^^ h*— ;U3 0-3 4 
^rt««catofc*SJS©T i JR3 6S:»Llt**, 
Wl-T i Nil 4 0 *3 «*: tfw/BS 4 l ^rit^l-r^o 
^ [oioo] ^[c, |g| 2 o (c^-r J: 5 ic, CMPMffl 

^rMyyny^2 8^(7)Wi4 1, T i N14 
0ioJ:t> v T i ^3 6 (#y yi/~'< y?) -fZ>- 

— 2 2 c0^tl- : en^^]^^±f5WH4 1 , TiNg4 

o*5j;tfT i§3 e-eWfiKdn/ti^^^s 5 ztem-r 

141, T i N«4 0SSj;tfT i «3 6& K^jxs^ 

^bct^o fr&rco^, »^>^^2 8lOTii 
5^ 3 6 0|»*3ftS5F+^rfc-5i, ft©iaT?»fr>y3y 
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m2 s (23-26) <r>— m&&<d 
[0101] ±M^y^fz sis, «^ir^swi 

i NJH4 0 tt, WJfH4 1 ^CVD^±ISt6^^^7 

s>te* >^^>t S i ^wit^te( ^n>^u- 
^> ^ h^!7 — A* — a-) ^JSS-rsoirB&jh-rs^y 

4USi SSirtfKJES (v-y f-^r KflsKJtS) "T^co^ 
BSjhi-«^ y rmt isXmm-tz>« :^U7ii;ii 

[0102] ^7^35(1 WJHI4 1 ^rttffl -fr-ff-T i 

^ ^ f> /Js /]/ 3 0 — 3 4 & J;^^^— & 2 2 (D^ttl 
*rft<DftMl£g>^J&m(OT i NJR4 O^M^^/uX^y 
^3 5^jSirt)ctl\ r <7>»^W:, WjHl4 1 £^1$ 

<ft5a*, *^i§t-«{^>y 3 >^2 8 <D±m^mm 

33[HJi&&tO» 1 M B<Z>BBM 2 3-2 6 t Zfttfti-tZmCT 
i NI4 O^xj/f h j/z^/iSOT, IBH2 3 

— 2 6 £ =r ^ h* — !V 3 0 — 3 4 CO^fr'&'ttl'^ — 
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yy^M(cfS]±t, km 2 3-2 6cou^r £ hog 

[0103] mti/V ^>m2 8<D±mz.&T<D 

X 5tt#gcT*tf y h^B L:fc£tJ<jgia[IJ&omiJIgcD 
IBS 2 3- 2 6 SrMtSo 

[0104] £i\ H 2 i {ztf-T & 5 miki/ 

Lfcft, J t<D_tmz.m&l 0 0nmMOTI^4 2 ^^/^ 
^iatwl4 2 £ K7^xs;f y^tS^il^J: 5 , 

t> hiB Lfc<tU < J?liaiHlI6S(7)SBlJBg(75BfiM2 3-2 
H3^0#(cy hl/^ hl4 3^/M/-^ 3 

(«t«T i Nat) mm 

[0105] mtisy =*>-m£ j t<D±.mzmm 
^t^m^mmt<D^mm^^xmi^t^^mm 

[0106] 

mi] 





tt # 




« * 


i 


W/TiN/Ti 






2 


W/TiN/TiNx 




x = 10% 


3 


W/TiN/TiNx 




x = 15% 


4 


W/TiN/TiNx 




x= 20% 


5 


WyTiN 






6 


W 







£l) 800°C 5min <0g3fcT~— /M* 
&2) Ttt&tfWi:«::/9X^CVD-Si02 



[0107]illl ^9XvCVDi5fel?*aLtKft 

U SSli 3 0 0nmi Lt 0 *<fc, Wl-50TiN 
0nra<l:tfc o W2, 3*S«fctM COT i N x JKtt, 

tt^/^jx-? y is?m-vm.tfLit (x) Hlr«att 
^mm-r^^t^x^xmf&bt (x) ^x.fc e 

lWTill^/^^yy^T'ilil, Biff 1*5 Onm 

[0108] ^{ctk-TJ: 5 f**f l — 4 



fc. Til, SfcttT i *«a«i*ttttr 

fctttt^i«ta«fR*!i3Bi*:fT5 ^, J»#l^tt3ft«»*-r5r 

^ £/&^/i^~£r £ , WJ: HS i cots 5 

^)SbS<, £ fefCT i cd#2* S i J: h^tffi&m 

£*i£o #Il:Ti^4tS«^tt), Tim 

fr^irrii/^^^iM^ (t i n) <^ lt§ 

[0109] iWfitL/tJBJB*8fet?Wc, K-ffc^ y =r >l^2 
5(7 8 0±f(5(7>WJK4 1 , TiNi40fcJ:(;T ii36^r 
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--y^trt^ h^B L*3cfcl)<ffi*S2 3-2 6 
t6 0 ££oT\ r. <D^m\Z. WI4 1 , T i Nfl 

4 O&cfctfT i J@I3 6 fc/^-sy^LT tfy hSBL 
*5J:t/IE^ 2 3 - 2 6 Sr?(?jsa:i-S»-&8ctt:-<rjJiSxa 
ft^kTj' h»BL<Di:W£««#afflsS;ft 

h«BL«S2 3- 2 6^JR*l^iX^5l#^C-r^S i<? 

[0110] $.tz, T*^<? hito^^i^y^^ 

h^B L^o c to ? ga«a2 3-26 -& Z>tz#> (DWm 4 

2 SrBMk:^!; ^^^2 8 0±«fci*a+3ffJfB<&a«6*- 
8fe{cj:ixtf. WJHI4 2 MtS^C^/^*-/^ 2 
^J^t^^V^^ h * — ^ 3 0 — 3 4 <Z}rt3R~>tf>JRtf>Sfc 

try hSlB L toH|{c»fifc$tt5**S*«r* 
[0111] $ bM, mti/V =a >K2 8 <7)^®£:CM 

[0 112] t^h«BLi3j:tFEg2 3-2 6ll C J<? 

[0 113] 0 2 3tc^-r£ h«BL 

tSRl JBg<Dia*ft2 3- 2 6<D^;h,^h,<rcJiW-»J¥l 

>>y 3 v^3 8<E>±fflSKJW¥2 5 Onm^S^S 0Gl3 
DSr^tfyitLfcft, *JRASrirtp4 0 Otiaa^K 40 

[0114] tWIB<oj: SMfc^y = v»2 scomm 
&¥fflffcU "t©±»{capv^JBI*OWJK4 2 S:*abr 
tVhSB L£*lJB@<aB2i»2 3-2 6 ir&flgfifcbfc 
££KJ:«?, S 0 G« 3 9 (D7»ft« S < 1 5 1 ^ 
J&*T*£ SOT% fcT? h<6B L *3 £ tFidilft 2 3 — 2 6 CD^ 
tb^ncoJb«5S:2Ji60#fei»JR (BMk^y =^K3 8, s 
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y-ht«8A, 8B, 8C«Jb»*¥*J.<&Lfcfc 

sog§ (16) oiaicS feKaMfc^y 

^>flH (1 7) ?riiaiTfOtffi^CMP^r«l 

[0 115J 4*5, t:* hUB L tSlfl £>6£$S 2 3 
-2 6i£ e fc5«gtf^£^»-&l-l*, S 0G§3 9«Mfc 

ffl-fr-ficufk^y =i vjk3 sfeflKsai-sKWc^ 

-2 6»«i^^<, S0GK3 9«tf-Ctt-M>fc 

5p*att3S«»bn4t>«t 5*»-frf-tt, soGg39cot 

S:*9LTt)J;i/\ S0GJ|39^fy^7r^ 

ffitt<fc{£T4:*t5fcae>fc, ^tojb^ic 2 fete MM: y 
VJK^itaUT^ct^o 

[01161 124 J: 5 (c, SOG13 9 

CDjt$M^J¥2 0 OmDfi*0>£Jftftv'y 0 £: C 

VDite-CJtaufcft, 7thl/^hi^^^|:lT 
r^^^^v-y 3 ^JJH7 o£ K7-fx^>/f6:<h 

[0117] 125 fc^-T J: 5 f-, /u 

7 l ©««K:#*SftS' y ^vltM^tet-f Fyt 
— if 7 2^?f0^-r^)o if-Y K£tf~ /u^-<— if 
7 2li, 7 1 Ort^^tf^alv' y ^ ^ 

H70 <7}_h£iUCjjlJ?6 Onma^cD^^m 2^^ B V> y 

(B*M£-f) *cvDfttJiaLfc*, 

-t7 z^StSrirliJ;^ ^*-^7iort 

[0 118] IH2 6{C^-f J: *JB*^y 

>^7 oit-f K^ar— if 7 2<^^:-r^^tcb 

T^yU— 7 1 (7)g^(Dttil (SOG13 9 , Wt 

itisV a>m3 8* 28) & K7-f^S/f V^tS^ <t 
t^hSBL^nici^tSt^hSBU 

^/l-*-;L,4 8£:^;&-t-£o 

[0119] ^/L--*^4 8 13, */hJDX^j"jSfeJ: "9 
Wl4^i?rft5^/^^-^7 lcr>^m<D^-^ 

if 7 2$r^^^tctTM^ix?)<?)T*, ^ 
©rt@«:*/hJpx^Sfea: 9 fc»Wfc:fc5o ^tbfcj: «9 , 

Iit^^-*^4 8 OP^l^(CiS^iA^ix6^ P 7 rf A 
9&t*y hi^B L^fci^^cOT^^^^^S 5 bi/B — 
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[0120] &fC, |27 IZTjk-t X 0 fC, X/U — jfc — 

(«i«P ) S:-K-^Lfc««2 0 OnmS 

£<50*«6flV>y (H^Hir-f) ^CVDST-tai 

^CO^Igfi^y =i >m&&m&isV ny§7 0 *3 
Jctf-fr-Y K £ * — — V 7 2 £^|C:n y yt~t 

[0121] ^(c, 12 8{^fJ; 5fc, SOG13 9 
£>±«5fc:JRJi:2 0 OnmS*oa<k;^!; 3 >Jfl4 4^CV 

[0122] H 2 9\Z.7jk-T& 5 tc, mt^v = ls 

§4 4 0l«J(CCVDSrm^y =^|R5 0£*£;|fL 
fcf > 7^- hU^ hl^r^^^lCLT^v'ynyjg 
5 Oioi;^^^)If^y nyg4 A^Y^J^y 
T >V-fZ> Z. t \Z. X t? , ^;l,-*»;t,4 8 0±aiC[!ai 
7 3 SrflJfiR-t-S. *ttlf«fli£**^COT«*B4 5 
13, ^coDDSt 7 3 ortSlcfioTMSiiSor-, m 

[0123] Jfcfcl, 0 3 0^^-fi: Jfc, [IDSI 7 3^)rt 
BBSr^trKfl^y ^>I5 Oco±^(Cnl^FMt) (#'Jx. 

^>JHI4 5 Ai3, flMB»affiS**^-coT«««*f» 

[0124] 131 {C^-r J: 5 DflSf 7 3 <Z>|*] 

tt*T*tf#j»*^y 3 >JHi4 5 Atf>±«H;iJRJe:3 0 Onm 
iS©SOGi74^^t'yMl, ?^^r-4ooti 
£<Z>Sft*n.Ji£:fToT SOGi7 4 — ^ , QO* 

7 3««SOGl7 4^r^s/^^2/^ LT|&^-f 
<5 O 

[0 12 5] 13 2{C^-f J: o fC, MJ^S&CD^ 

Mtfav-y :=*>Ji^4 5A^)B^7t h hl7 5t 

SK\ ^ ^ y r i/^fo»ft^!i a o co±ff5co^^ 
if) ir^it^riicj:^ Pfl»7 3©rtii;fior 

T««t4 5j55«aSii5. Tf5i;S4 5(j:, ^eHv- 

y ^>jgu 5 AJ£i^(7>i»miRT-*^:-rs r. £ t>r-#£ 0 

A) fc^fclBj&AJR^, RuO (M/Uf-r)A) , 



(16) 4#BB^Pl 1-214644 

30 

[0126] 1 3 3 \C7fz-f£ ?Jc, QDfff 7 3 £ m 

»7 3 ^WMi3o«{t^y =r VJfg5 0 , £>JCt>*DJ] 
?«7 3 CDF*]3[5CDS OGJR7 4 £: 7 ^^^CO^^^V^?^ 

5^^t5, BD*©|«|IBo»ft^ y a 5 0 ©J£« 
OG13 9 tf^yT-^PStiZZ kl*t£\,\ l£fz-Z.<Dk 

[0127] mmmmz.m^mmn&tfci''!) =» >iR5 0 
JiS{c^fijc$tis*rajife»jK5 6 , 6 3<^*aa^^^E-y 

3, Sffi*fe*JK6 3 60±ffl{cBE«$n-5»3Jl@coBBit9 
5 7-58, *5j:tJ«»2«I^®3«S(OiajSSWSr«jK 

[0128] 7^-7#l^t*8 0 0°C, 3 

#fi#<^*i&3*fToTT««tt4 5(7>*aa{c*^2{b 
JR (B«-frT) Bl 3 4{c^f ct 5fc, T 

SOi^Cgf 1 4nniiSog^T a 2 0 5 ( 
^fb^V^/U) fl! 4 6 5 o TMi4 5^)SE 

(4 5A) ^ftJcfr53Rfe3ffi{cj:oTK{t:*n5<o*BS 

Cfc^tC^^-TSo ^7t, Ta 2 0 5 H4 6I1 ^'Jx.te* 
^y^xh^r^^y^/^ (Ta (OC 2 H 5 ) 5 ) & V 

[0129]ft^ SOOtOlftttSia^T-Ta 

2 o 5 ^4 6^3^«it^ c 

^ Ta 2 O5 «4 63ft5#bil5, :^J; «9 , 'ft$g#^ 

St*fc^y-^tffi^i«ts^t^r^5^T% 

y 7Uy^a#tt^fp]±UcDRAM^It6ri^ 
[0 13 0] «**«fflgft3p|^C60T95«fii4 
o»J||6J|»JBIS:W«ap*! 2 0-2 5g«OT a 2 0 5 fit 

4 6x-mm-tzz.k\z. x t>, ^tyt^wiftLTt) 

50 [0131] £fz, T a 2 0 5 ^4 6 {Cjfetfo T 
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3-2 6 miti/y = >7ik<omvkmt 

&wmT*mm\+1tZ Ta 2 0 5 i46O^ 

MIC^SLTtV MgBL^>IB$fl2 3-2 6 ^JR#| 

[0 13 2] Sfc, hf y hKlSrWJRttoflti^wJK'Cfllfia 

tltz tTy h**B L^T a 2 O5 §4 6 0)i«f£?R#].3£tCjg 

-<t^T^ So $ biC, /^IhIS&CDM I SFET^fl 
Si<?)IEi2 3 — 2 6 ^iSt^^y^^ 
0-3 5CDF*]£|5<7}^^3 5 £mi&&<DlK^m>WI*W 
(wg/TiNl/Tii) T«j&LfcC£tcJ; t» , T 
a 2 O5 t4 6^)^MM^@LTy-^, Kk^f 

[0133] itttvarAs**^ c^«jiifiiKjgi», #j 

X.I3*B ST, STO, BaTi0 3 {?- & >Wt'< V $ 
■A) , P b T i O3 (f^^Kft) , PZT (PbZr 
X Tii-x O3) , PLT (PbLax T i 
1-X O3 ) , P L Z T ft if 04I*ftft3&*?) ft 

^^ft^SfD«<7)^^#s^ie)^^^^^ft< <t t 

[0 13 4] |3 5 (C^-f J; ?f-, Ta 2 0 5 i 

4 6 ©isiccvDjsfei:^/^^ y ^tffek it 

fc K7>f iS/f^TT i N«*3 J;t^T a 2 O5 14 6 

««4 7 Ta 2 O5 m4 6*»bft5**l6j»«t, 
^sV>y a VI (4 5 A) ^b^STOTi4 5iT* 

r.^r*COXfIfC c fc ?> , ^^yt/HRfflMI SFETQ 
C 4 7(3, T i N^^WtH, 0iJ*_tfW 

Ift^r^tsi^ *>t-# So 
[0135] mz.. m 3 tonw&mt& 

Wtftisl) ^>B5 0, SOG§3 g^O^-f^v- y 

6 5 4 ^*t5o mm&mms 

6*3, Wx.liCVDfefJ|aLfcBlf6 0 OnmSS^R 

[0136] U 3 7(C^-T ct 9 {C, * ? v—fo—?V 

5 4(J)rt*i:^5^5 5t»fllLfcll, ^Mil5 6 
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(?)J:a5ilf 2, 5 3 &ffif£+Z> 0 ^=7? 

5 5 15, ff'J^.^*Hite»l»5 6 0±§[HC;*/^^ y 

fer-T i «Sr±MIU S bic-^coJiflSfcc VDSt-T i 

( 31 y^>if) lT^^-/t-/l^ 5 4 Of*]£(50^ 

(^t^^a^MtS, ^2i@«||5 2, 5 3 

13, VRI%j|ftJR5 60i«|^^^ y v^ftrT-JHJ? 5 

Onm^igcOT i JK. JKIV 5 0 OnraiScOA 1 (T/I^ =. 
r>A) ««5 0nma*OT i J»*3j:t/«a[5 OnmS 

y<? Sot i N«£JH#Jf«L*:«, 7t hi^^hMv 

[0 13 7] t»«««^SA*^C<7>$Jkj|S6tftJK^A; 
Lfcfttt, Kfl^lRftltflsjia^ft^fcJ!), gpflife 

M:Ai5 6<D±.mz.m&£tiz>m2j§g<Diim5 2, 53 

«Sv«*t2M£^A 1 L 

a*fti^£ £ (c J: t?JBt«fj^iiolBJBfefeiiftt>(0^, 8Mb 
^ v-y 3>T?«fi»:Sn/t:JBIinj|6*fll5 6<z)±^|cf 2f| 

oi£ig5 2, 5 3t»ftt5», mmmmim 5 6 1 &m 

[0138] 138 {C^-T J: 5 I2|g (DIB 

fi#^$i^^COi^olMil6 3, 5 

&CDjfl2/i£c7>IB*!5 3 0_bfl50HWite»JBi6 3 ^ 

Jtf i!6 3fl W^CVDffiT-JtaUclJ?3 0 0nniS 
8t<nmtis y 3 >ii ^C7)±^^^ b'V^^fT Ljfcfl|J5 4 
0 0nragSoSOG§^, $ btC-^OJbSBtCC VDftt' 

*abfcBiff3 o OTumsLtomiisv ^^mtxmm-r 
z>« mmt&mme 30— as 5 sogi^-^ 
f3, a 1 ^^^^-rsm2/iicoiB^5 2, 53<b-fs^ 

5^#>{C, 4 0 0tlS(7)^lT'tf5o 
[0139] ^<7>^, * — 6 0,61 GOftgfHc 

^ i^SB«5 7, 5 8, 5 9t»at5r ^JCJ:^, strts 
i3IOTtDRAM^IJf^t5c ^7/6 213, 9J 
X-tfrnia^T^S 5 — <D»tf*m (WjR/TiNBI 
/Til) t«l, S3S@CDIB«5 7, 5 8, 5 9 
13, W*.ttffilEjB2JB ICOgfii^S 2 , 5 3^^-^l 

(T i ni/t i «/ a i flt/T i 1) r-«^-r 

5o ft*3, I3i@^ii5 7, 5 8, 5 9 cO±B{C 
13, n*tt^jK^«Sft«fi«EJK (Mtl^7X-7CVD 

5^ [0 14 0] *«fi«l:J:orft^it«^S:l8 
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ftl/ \ 

[0141] *««f4, D R AM t uisy* L S I ^ 

^atttAai n ft if ( - mm -r z n £ t r- ^ s • 

[0142] 

[0 14 3] *»Wicj:jh,tf, Mf8fflSfiS^<o§ 

— • fyh7^yfiODRAMlC*5^r, 

jet?*, bm^mmm&<numtm\Li/v = ^mt 

2 5 6Mbit & cfctf^ftfiLfe^ifc 

[HEofflHiftRn] 

[Hi] *l§0^O-SSofir^5 D R AM^M L 
[B2] *^B^-iI^lT^SDRAM^i(5l 

[03] ^p^o-nto«r^5 d r am(7)^ y 
[14] frmw<n— m^it^SDR amco^^e- y 

[15] |gJ6^»*r*>SDRAM(Z>*!ift* 
[16] StJ60flglB^*>SDR AM(7>SSiit^ 

[17] *8«iO-*16^«-C*5DRAM(?)Jlia* 
[0 8] *«5SO-*ft^j»f*)SDR AMCO^it^ 
[0 9] *^K^-II«it'#)5DRAMWi[^ 
[Hi 0] *»iO-**O»ttt*5DRAMi081 
[Hi 1] -6 DRAMOjJtift 

[112] «S(7)-M«lr^6DR AMOKil 
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[Hi 3] *«^(^— HJfeO^«lT**»SDR AMCOjftiifi 
[Hi 4] *^0|i7)-^I«lr^SDRAM(7)»^ 
[Hi 5] «^C0-SlWlr^5DRAM^Sil 

*tfc *S#ifiog^Sfri 0 T- &> £ 0 
[Hi 6] *i0J^~HI^It**?SDRAM(?)S}il 

[Hi 7] ttPJ^-^lWlr^SDRAMOM 

[Hi 8] #»S W-»1S^»IIT*5 D R AMWga 

[Hi 9] *«S^-^ft^mt'*>5DRAMO»jg 

[02 0] *8W«)-St*^llr*5 D R AMOKS 

[02 1] ^B©-II«iffc5DR AMWgjg 

[0 2 2] ^PJO-IlWlT^^DRAM^il 

[02 3] *8K © - * 5 D R AMOlliS 

[02 4] **HO- HWIr^SDR AMCOSSi^ 

[02 5] *1S W-II«r*fc5 D R AM^Sil 

[02 6] *388H<D— I1«1T^^DR AM(D©it 

[02 7] *»S©-Sj*^*t?fc5DRAM08iS 

[0 2 8] Jt*0«»tfc5DR AM<Z>S«£ 

[02 9] *8KO-3JS©fffiffc5DR AMOj&ifi 

[03 0] WSO-|WiT'#)5DR AMOSift 
#ife & ^-T £tK (Z>*« Wf ffi 0 X~&> Z> a 
[03 1] *ft(DHJ1B-r*>6DR AM<7>»iS 

[03 2] «0JO-Il(DfiT^^DRAM^i| 

[033] 7fc&m<D—mM<Dmmx~fr>%DRAM<Dmmi 

[03 4] «0|W-Il^lr^SDRAM(7)$!I 

[03 5] «Pj^)-IlC0flr'fc6DRAMC0Ki| 

[03 6] «0JO-il^flT^5DR AMCOfiiit 

[03 7] **W<D— J8Jfi(7>»1BI"t?*SDR AMOjHiB 

*ft^^tMM^^^Iffflr^5c 
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[03 8] #3§0J<7>— HI^St^SDR AMOSiat 

3 nl¥»#«« 

4 nljx;!/ 

5 mtis y^yg 

6 ^#$£» 

7 y-h»-fkJR 
8A-8C h«* 
9 ng*|#«8 (V-^, KKV) 

9 a n" l/**fzM?|« (V-J*, KU-fV) 

10 n + m^mwm^i (y— k^vj 

11 P + s4&3MHM#6 (y-*> h^^fy) 

1 2 tLftisV a^R 
1 3 ^{tlv-y ny^ 
1 3 s i^-f K£*— /U*^— * 

14 n - m^mwm^i 

15 p" 
1 6 SOGg 

1 7 aMt^y a i^m 
is M^y^vi 

1 9 =r>^^ — 

2 0 ^ ^ h * — /U 

2 1 

2 2 /I/- — sfc — }\s 

2 3-26 

2 7 7 * b bm 

2 8 BMb^ya^flt 

3 0 — 34 3>^^h^— 
3 5 

3 6 Ti§ 

3 7 T i S i 2 1 

3 8 at-ft^y 

3 9 SOGI 

4 0 T i 
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wl y—YWk 
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[038] 




(72)3853* JlNt IZ 

3tM^*^rtT^#2326#t& ttS^tfc 0 A 

(72)^0J# UJ0B s 

(72) fgPJ* Hp »§g 

KSC«*«|rfi^#2326#ifi j*5^tfc 0 i: 

(72)^PJ# J§ 

m^ff5W^rt7^^2326#i?[{l «S;£tfc 0 & 

*^*#*SrtT^#2326#tfi t**dtt 0 SC 



(72)38^* iffl 

3KSC«/h¥rtT±**Br3:T B 20# 1 % W 

(72)3£PJ!# #$&f jE«e 

xsr«/h¥TiT±**Dr3:TB2o#i# 

(72)*^* 03 pgij 

3C;Kf|5W«fti^#2326#il6 t*5£^tfc 0 & 

(72)«w# as nt« 

^Mff5W^TtT^^2326#% 0 ± 

m^mf^-i * mm i? >^ ft 

(72)3§ejl* 

SC*:**tSTfT^#2326#tfl 0 & 

(72)«B# R# 

*Jt*B/h5p*±**BrT3£Ti20#l * 
0 £MftUJr*aM**3i«i*i 



